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7> -a-^^ -r-^^v ^su, i-sfl^^i ^i^s -fr#^7> ^ 

71 *>^2f; 3^3<H #7l ^-71 ^-f^ Xflofl Sl^i 7>^>7ll ^l^U, tr^l^l ^ 

7]7> «fl#£)*r -fr#^7> Ifl^ SElSf; #7l ^71 *>-f^ tflofl^l ^ ifl^ S-B] 1^1 

*H-3 A >°H1 «o v ^S. ^71 -f}-JL# ^#£^- ^l^JL, Ir^l^l ^717} «11# 

51^ -B-#^7V ^1^ SB-IS]-; #71 ^-71 *H-^ ^ ^ S.B-1^ i^^ofl z]-Z]- ^ <H 

«o V *^5. M-^i^ *7l Z]-Z]- Hi] ^4; #71 ifl^f ^ ^]^ ^Ei^]]^ 

#71 <2]«% sLE^ ^ #7l SR-^ ZJ-Zj" #71 Hfll- AVoj^A^ ^ 

-H-S.1- ^ SB] 7H= ^ ^ SEi 7H^^: ^"71 ifl^ SE^A] <2] ^ SE]S 

<&%S\o] ^3HH 41^^^- #^Rr 3^ X^}<*] ^^O.^ , 

£ 5 
Molo]] 
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<a#7>^ a] ^ {VARIABLE INDUCTION SYSTEM} 

£ 2^ #Hfl 7l#S] ^^7>^ f7lA|AEflo| J£A]^ A>Al£, 

£ 3^ ^ 12:^<*11 4^- ^^7}^ *7]Al^Eflol £Al^ A]- A] _5EL , 

£ 5^r <2#7}^ *7lA]i^ofl^ 5]^ ^M'^olA] Aj-EflS, 

S. 6-& £ <£^7}^ *7lAliBflofl^ S.^ S\^i Aj-EflS, 

50 : ^71 SV-f^S 51 : o.cy^L 

52 : 53 : JL^ 

55 : a)s e 59 : 

60 : ifl^ «HM 61 : -H-<^ 

62 : -R-#^ 65 : «fll- 

66 : 7>olH 70 : vfl^h e^i 

72 : -B-#^ 75 : «fl# 
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76 : 7}°]^. 79 : iS^ 

80 : ^Md-fafl 

<18> .& ^-igo. j7#^ ofl^l-g- o]^ 7>^^ ^^7>^ ^H^eflofl ^ %0_3,X\ , 2 # 

^ 3J°14. 

<i9> oj^aj o. s 7>^^7l Al^£fl(viS; variable induction system)^: ^7] *1H1-:=<JJ 

<20> S^, ofl^o} ^, ^P>4 ^-7l« ^^^sL ^ flfe7H H 

711 ^-fSjfecfl, ojofl <$^o. 37)] p]^- o]7>SAi #^^7]£q ^Jl4^ *7l *flq#I= ufl^ 

<21> 1^1, ^ jLJZffif nfl^^jq.^ *7l ^o)o]] 3L eg ^ Wj-^r]-. ^til^O.^ 7^ 

*1M#.EL ^1 » #7fl S>JI 2}^^. 3711 ^l^S^ol 71^14. 

<22> £ 14 £ 2^ #Bfl 7l#S] <?!^7>^ #7lAl^Eflo] £Al^ 
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<23> ^Sfl 7)^2] <£^7}^ ^7lA}^Ejo. ^^g. v}v)<% ^S]^ A^]^H <^(11) 

7V %[o.^, 3.3(12)3 ol^o] ^3(10)71- ^cf. ^V-f^ (15)^1 <?H<H^r tifl 

#(17)ol *2*1£M ^o.^, 3^(12)33 ^H^^l *7l -R-S7> £H 7>i£ nflq#J=(20)» 

<24> #71 7}£ fflu|l-^(20)^ Z}- ^^3. M-7}^ JL^g nflqi-c (22)71- tifl#(17)2l- *>-f^ 

U5H1 ui^sM i§*m^-. 

<25> A o V 7 ] 3_B\(12)o)]^, Hfl#(17)4 ^ ^1 ^l^M 5*^, ^71 -H-SSl- 

°J^r3 ^^1^3(10)# g^l^^Hr <£^(13)7} J£x]5\°] SUiL^, o]^ ufll]fn «g^. 7 |. £ 

<26> # 7 j S.Bl(12)# 31*1*1 \J#*§ tifll-(17) rcj-sl- ^ ^o_sL5L o]^\c$ o^^. 

^ #^(23)<*IM ^^^lTll £)c>| uflul^= ^ol7V T^tf. ^1-71 «fl-&(17) 2711 3q^l^ I7fl^ nfl 

°g#^7v ^^°\)^ s.m\2)7\ ^ 2 «>^i $)#^ ^ 

<27> olsq. ^gfl 7 )^o] <S^7>^ *7lAl^Efl o. ^ * 7 ) A^^o^ Afo^l- ^ o| -f-^ 

*>7fl -a-^l^A^ *7l ^6\] 4^ Aj^ ^ -g^s ^ ojcs zp.^^ % 

°1^-. °1^- ^ ^^7>^ ^-7lAli«io. o^h> 4 ofl^l^ 1 ?]: of Mel-, #7l7fl ^°1 3J1 * 

71 D|qfn ^ol^ ^jl^ ^^7]- $0. ^75]^ Jl#^o1]Alo| ^^ofl £ ^1-g-ol 7 }^ ^ 
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<28> <^7H, -f- A o V ^ < ?l <?31^1^ .3*. ^71 3.3(12)3 a^tfl S^*** ^3 3*13 ^71 nfl 

^#=3 «liL ^r^^-i- Jl^^m 2 - 33#°H, -^313 SS\x)7} 3"33 ^H. 3. ;g 

<29> *7l nflqS.= o^ ^ A>°l2:fe- efl^^^l nfl 4. €■ ^ ^ 3*12-3., 7>^*1 

^«]H?b 3^ 3"3^» -fi-3*Hf ?M ^ fi5}c}, a o V 7 ] *V ti>^ #2fl <£#7>i£ 

^7lA]^^o. ^^^Efl^ o. 7} j\3L °X°] =L 3*§ *]^3 ^Oll- 3^3.^ ^Jo] 

£ S-*H33 

33(333 33)3 3j°3, 2] 31 #^ £^3 33-# 3*fls>3 33-3 33* 

3 3*1 XI ^Tfl ^ &*fl^3 5^. £tb, <M ^*>7l 3*fl 7^ tb 

^ 3^r 33^3 *fl3* ^t^rti) tb^7> 91^ &*\}$5L &3. 

<31> ^ ^-gr 4)"7]*1 «M*|-7) ^0.33, IE] iflJf6|) 33* ^7} 

^*13"3 7>^3# 2 «fl3 ^^"3 tfl^o} tg H ^3 o_ # ol^ ^2:^- ^ 

^o_3.3 ^£ig 333 ^og o. s ^ui ^oli- ^ ^#3^2 

T *Rr ^#7>«^ * 7 lAl^Efl^. afl^fe. dl -EL^ol ol^ 

[^3 ^ £ 3-8-1 

<32> aV 7 ] tl 33 # ^33 3$ ^<*H 3^- ^#7j-i£ ^33^^, <a^ofl *7l7> 

^^SlS^- ^^7} ^^S)J1 ( ^3 <£^3 #*Kr -^-#^7}- ^71 3-f 
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f^°.5. #7] ^7] vflo)] 7}^f>}7\[ 7-*}S)JL, ^5fl^ofl ^7]7\ tifl 

A>olofl %^ *^o_3. ^-7} ^-St ^^S^- ^*l£U, Irefl^ofl ^ 7 l7> «fl#sl^ -R- 

f^-s v+<d% ^7i ^st AA ^*}t= wm-sf; ^"71 ifl^ SEi ^ <q«^ s.eW*1 ^-71 <*] 

3^ ^^HH ^^Rr ^^M- i#^T ^-2-5. 



£ 3^ ^<^1 ^^7>^ *7l Al^eflol AVAjSLolJl, £ 4^r 4 

^ ^^7>^ *7lAliEfl^. ^7] ^0.^1(50) tflofl o)^ ^^S.^- tfl 

# SE-1(60)^ <^ S.E-1(70)7> ^HlSlJl, #7l ^7] ^>-f^(50), S.E^(60) (70H1 ^ Z^- 
^ ^7l7> -B-^ o.o^ (51)(61) ^ -R-#^(52)(62)(72)7} 

#71 ^71 sr>-f^(50)^- ^-71 7}- ^-<y^£^- 0^(51)7} ^^ji, l-Efl^ofl 

^Hr 7flsj -6^( 5 2)7> M-^l ^^^cf. o] -R-#^(52)o]]^ ^7l# afl^S^- 

-2.^ Eiui(53)7> ^^^Cf. ZLE)J1 #7l ^>-f ^l(50)o) tfl^^ofl^ ^-71 ^ ^ ^(70)^1 

^ u o v *^S M-^l^ afl#(75)ol ^-al€i=f. 
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<37> #7l ^(60)^ *H 71^8: f^iLS. ^71 

(50) ifl°J| 33 7>^*>7fl ^tilSlZL, ^7l7> «fl#£]^ -Pr#^-(62)7> ^^^4. °1 *fl 

^ 3.3(60)*=- ^71 ^71 3HM)(50)S] -fi-<a^(51) U"^ ^o} 7 fl^ -fi-«3 ^(61)71- S^tf. 
<38> ojsq- ^ ^"71 ifl^ 3.Ei(60)*r ^71 «H-3(50) vfls. 5.15^ A>HB(55H1 JL 

<39> Aj- 7 ) <^ S.Bl(70)fe ^>7l #71 *>-f^(50) *fl<M "^71 ifl^- SE^(60)^- #7] *>-f^ 

(50) A}oH ^ « 0 >^o.S 923^ ^71 -frSf ^SL^- ^l^U, #31^1 ^"7l7> 
-H-#^(72)7> ^^^Cf. ZLSlJl #7] 3.3(70)3 Lfl^^ofl^ ^-71 S-B](60)2\ ^ 

^ u o V ^°-3. M~id$ «fl*(65H ^«1^4. 

<40> o]Sf #71 ifl^ S.EK60) ^ ^(70)^ i^^^ofl^ £ 5 ofl E A]^ W>S>f 

#71 S.E-K70) £ 1-71 *>-f^S (50)^1 *fl^S «o v ^s ^ ^71 q-^i^ Hfl# 

(65)(75) <M-o]o]jAl ^ ^Sf ^K^KSl^ vfl^ 9! SEl 7fol = (66)(76)7l- 

<41> H1*V, Aj. 7 i sl^. 3.EU70) ^ #71 «H-3K50)3 tfl^ig HL^ #7l vfl^ 3.3 

(60) ^ 5^ 33(70)3 ^» *fltV*Rr ^a£^(79)(59)7> ^ ^3^. 

<42> ^ ( #7] ^ 3.3(60)4M Si}^ 33(60) A>°H*r vfl^ S] ^ ^ ^ <q ^ iE] 

ofl $13 33 ^$HH sj^i^^r 3^3^=- ^iH^l ^€4. ^71^ Aj- 7 i 

G^tt-Sr ^7} xj\^r 33(60)-!- 21^^171^ A>HB(55HH ^71 33(70)«fl & 

^ ^fl(80)3 ol =ol^lcf. Aj-7] ^ «.7|)(80)^- -H-^ 5E*r 3.<& il^ ^JL3 o]=ol 

*1tt ?M 4^-31*1-4. 



18-9 



'1020030062659 %^ <aj*>: 2003/12/15 

<43> s$ 7 ) ^ SEi(60)(70)^ Oi\#£r vfl^T -3.3 (60)°fl ^€ 2-3 A)=H(55)*H 

al-M^lfe^, ^-71 <2^ 5.El(70)SHr ^ -f-^(80)o11 S^lH ^-§- nflofl 

^ ifl^ £.B\(60)2)- S.E](70)7} <£z\]3. ^\^}^7} £ 6o\)*]<2\- £o) 3.3(70)7]- + 

S^(59)<^] tfl^ 3.3(60) *J S)^^r>£^- 

<44> M ; 4>7l^ -g- #Hfl 7l# cflti] em^ol^ 7 >^^^o] ^cfl 

7> 7}^ ^W^, £ 5«- % 1 -J1^ > ^ JL3 (70)°11 3*fl ^S]^ 7}i£ 33^1 

cf^^ ( ^.ol Hl)^- tfl^ 3.3(60)<>11 3*fl 7>^ 333 ^^(^o] H2)-g: 33.7fl ^ 

^ t 91^. Q^SLS. 2 5<Hl 23€ 3-3- ^1 <q«f* ejuj 5] (Rl)ol ifl^ ^3 

^•#^(R2)^nf 37fl s\E.S., 3^ 331- Jl^-g-, ifl^f 33* ^^-g-os A>-g-§>^ ^o] 
^-3*>3. 

<45> rcf^ 33 ^oj H l# tfl^ 33 ^o] H2UL3 ilTfl *Ka, JL^H^r ^3# S3 

(60)(70)# •a^l^^-S. 3333 33 #^3^- ^-^>J1, ^Jo]* 7]-^ a] 7]^ ^o] -f>- 

^14. 3^13^ 3^33 3£flsM^i #3HH ifl^ S.EK60)!- ^7} 333 

<46> zl <^^ S> oj]^i§. eflo] o>^> ^]7}^ ^7)3^3 ^tfl 3^0. 3 200mmS , ^cfl 

500mm3., 333 Hl=H2=40mm, 3 3¥3# 3mm3. 7>^3- 1 3 > Rl=77, R2=34 

7> €3. 33^- 333 3€7Rr^3» 260513. 7H^>^ 33^&|ui3 7>^^o]^ zj-z}- 

350mm 3 154mm 7 j- 33 #^-*V 7>^^o]§ J^-jt^- ^ £itf . 
<47> ^- 7 ]3 zl-oj ^s)^ £ ^ofl 3-^ ^7^ ^713^3 2]-g-# 3-§"3 
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< 48 > S. 5^ &m ^o) 7 } 2]^o^ nfl^- q-^ufl ^ o.s. vfl^^ (60)(70)7> S.^- a} ^ ti>cfl 

^^-5- S^^M oH ifl^ S.B](60)(70)^ -£-#^(62) (72)^ ^ 

^l^iELCS)^-^ JL^ e^i(53)5. ^-£7} ^^^rf. 
<49> 5L 6-£- ifl^^ S.Ei(60)(70)7> *}7%^°_S. $\$.*}^ 1-71 srj-f ^1(50)4 2}^ 

<50> £ 7-^ ^7]g.^-B\ vfl^ 5.E|(60)i?> A^l « 0 >^^ 5»]^SEK70)2]- ^^E-] 

(60) A>o]o]] ^22] 7>£ e^i7> ^^s]<H ^3 ^^)7\ *§^€ ^^H*}. 

<51> Oc^H #71 ^-71 ^-9-^(50)21 oj-s.ofl^. ^£Sl (59)7)- ^l^H Sl°-^S. 2^ g.&\ 

(70)7> A131 5|^^r cf^g- £ 621 2}*1 Sl^Sl^l *^>7fl ^7>xls. 

21^ SEi (70)21 o>3*6(| ^*]<£ >t£3ll(79)^ vfl^ S.EK 60)21 #tfl sl^ol A] ^| « 0 >^o.S. 
cf_g. £ 7 6\] SiXlQ ^ 3*1 *^1 ^Cl- 

<52> Aj-7H1^^ ^ ^#0} iflSj-oJ 5: 5# 71^- 21*15. «W ^1^ SEl(60)(70) 

21 tfl^ 5EK60)^2l sl^o.5. 2# 7>^e : |M2l ^o]^2l-i- ii^V^. 

<53> k}7]*Y ^*fl ^^l^lAi^ 5L 7*11*12}- ^-Ol 71^- #Efl!- 2] cfl fi] U) Zlo)^^ f>\ JL , £ 6 

oH^Sf ^-ol xfl€* SEK60) W>Al7ll« 0 Vtg: Sl^ofl o| *h E^E-l^ol ^ ^ £ 50)1^^ ^-ol ^ 7 >^ 
°J ^1# SEi(60)(70) 2ltb zjo] *lH.SRr ?H -fre)^- ^olrf. 

<54> ^-el-A-1, Wfl7l^ol *J-0. ofl^oj ^-2-ofl^ ^O. *: 7 1^- ^M", ^A^ol^ 

Z^Cf. ^ ^^-ofl^ J7^-g- S.-- n>^Al7l7l ^ 7>^ «J 2} 7> ^ 

-S-t> «h ^ 70)21 xfl^oll lfl^SE^|(60)S ^^-JElsL*] ^7>^°] 7>^^ol 
^4 ^tflAl^ ^ o^Tll 
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<55> ^ 7 }9\ £o] ^£)j7 ^-g-£}^r ^-^ofl cff <£^7>£ :§- 7 l A} ^ Efl 9]^ SE J ^J* 

<56> 5tK H a Vc §^ 2# 3.3* ^^S>J7 ( ifl^ Jf2]S- A^l b§ 3 313* #o] 

^7> 7Hr*fl;^ o}%5_ ojcf. 
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1] 

^£41 ^y}7\ ^S\?m ^^-7} *§^S\3L, ^efl^ofl <&&4\ <£^£- **Hr 

f -oAS <8^^°1 ^"71 #7l ^-f^ ^flofl 7>^^7fl ^SU, #31^1 ^7l7> 

^V7l #71 *>-f^l tlHH ^71 ifl^ SEjS]- #71 SH-^ ^> 0 H1 €^ U-^S. °^*V 

^71 -frs.* ^^Jl, # efl^oll ^7l7> Ufl#3Sr -R-#^7> 5LEl<4; 

-8-71 #71 *>-f^ ^ vfl^ofl zJ-Zf ^-Hl£]ol #*g=o.S. l+^d^ #7l -R- 

-$M Ifl^ ^ S»l^ SE^l^ ^-71 <2^ S.E-1 ^ #7l <5H^ vfl^S ^ ##Sl 

^ ^71 yfl# A>oHl^ x}^^ ^ 5LEi 7>o^ £ S>]^ 7 W 

-si-; 

3 ^^^-8- ^#7>ig # 7 H^. 

[$^* 2] 

*ll 1 %H1 9X°]*\, 

^7} #71 -O^oH^ ei ui 7> o^sH gdi-S* #7l» *1|^£45|. 
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3] 

*ll 1 *M &<>H, 

#7} £ ^71 *FMHxr vfl# sLB] * 5]^ ^]^> 

4] 

*ll 1 %H1 

^7} ^ ^7} #7] *H^2l ^ ^o] 7 fl^ <S>8€ ^ "fir ^ 

5] 

^1 1 %H1 &oH, 

^-71 ifl^ lE^ ^7) 15}-^ Lfl^. <^^€ H-E^ A>K H0 fl JL^S\o] S. 

6] 

all 1 %H1 5^*1, 
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[5L 1] 




2] 
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[5L 3] 




[51 4] 
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